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RE: Baseline Ecological Risk Assessment — ^f

On July 10, 2003, RMC, on behalf of United Park City Mines (United Park), submitted to
the Environmental Protection Agency (EPA) surface water and sediment data collected
for the Baseline Ecological Risk Assessment (BERA). This technical memorandum has
been prepared to discuss those data and propose alternatives for discussion with the
Ecological Technical Assistance Group (ETAG). It is my understanding that you have
asked Kerry Gee, United Park, to arrange a conference call with the ETAG members to
discuss the data and determine the next steps in the BERA process.

Surface Water:

Six (6) surface water samples were collected on June 3, 2003 and one duplicate surface
water sample was collected for QA/QC purposes (Figure 1). A water elevation and flow
direction survey was conducted on July 3,2003 in the wetland area. The results of the
water elevation and flow direction survey are presented in Figure 2. Based on the water
elevation and flow data areas located in the northern portion of the wetland (e.g. surface
water sample stations RFB-SW-SD4 and RFB-SW-SD7) are influenced by and receiving
water from Silver Creek. Surface water sampling results are presented in Table 1.

Based on the major ion chemistry, a Piper plot was developed showing representative
groundwater and surface water types at the site. As shown on this plot (Figure 3),
wetland surface water samples collected at SD-7 are very similar in major ion chemistry
to Silver Creek surface water (RF-7-2, RF-8) and wetlands groundwater (RT-7). Wetland
surface water sample SD-4 plots as a mixture between Silver Creek surface water (RF-7-
2, RF-8) and surface water originating from the South Diversion Ditch (SD-13, SD-17,
SD-18, SD-20), which are very tightly grouped in all sectors of the plot. . The Focused
Remedial Investigation Report (RMC, 2002) discusses the geochemical relationships
between Silver Creek surface water, alluvial groundwater, wetland groundwater and the
diversion ditch.

Based on surface and groundwater data collected in the wetland it appears that there is
very little transport of metal from the sediments to either of these media. Groundwater
data collected from RT-7, located approximately 30 feet south of SD-7, (See, RI Report,
RMC, 2002) indicate that the groundwater in the wetland is not impacted by either the
sediments or surface water.



Therefore, the preliminary interpretation based on both water-level elevation data and
major ion chemistry is that Silver Creek greatly influences the hydrology and water
chemistry of much of the wetland area.

Sediment:

Twenty sediment samples were collected on June 4, and June 5, 2003, two duplicate
sediment samples were collected for QA/QC purposes. Sediment sample results are
presented in Table 2. Exponent has completed an initial analysis of the available
sediment chemistry data from the recent sampling of the wetland and the pond at the
Richardson Flats site. Sediment chemistry data were compared to available sediment
quality guidelines initially using a hazard quotient (HQ), or ratio of chemical
concentration to sediment effect concentration (SEC) for each metal at a station. An
indicator of the potential for toxicity at each station was derived by summing the HQ
values for metals to calculate a hazard index (HI). Table 3 presents the results of the
analysis.

The HI approach was used to estimate the relative toxicity of the sediment at each station.
The SEC values used in this evaluation are the no-effects concentrations (NECs) derived
from freshwater sediment toxicity tests as developed by Ingersoll et al. (1996). Where
NECs were not available (for silver, mercury, and antimony), the upper effects threshold
(UETs) from the NOAA SQUIRT benchmark database (NOAA 1999) were used.

The NECs were developed using an Apparent Effects Threshold (AET) approach for 14-
day Chironomus riparius (survival and growth), and 14- and 28-day amphipod (Hyalella
azteca) survival, growth, and sexual maturation. These are the same endpoints that have
been proposed for the Richardson Flat site sediment bioassays. A NEC is calculated as
the maximum concentration of a chemical in sediment that did not significantly adversely
effect the particular endpoint (e.g., survival, growth). If all chemical concentrations are
below their AET or NEC for a specific response then no adverse effect would be
expected (Ingersoll et al. 1996). The UET is also an AET-based value. It is the lowest
AET from endpoints compiled by NOAA (1999).

The results of the calculations show that SD10 has the highest HI, SD12 and SD13 have
approximately the mean HI, and SD08 has the lowest HI of all wetland stations. The
pond samples had the lowest His of all sediment samples at Richardson Flat. The HI for
SD10 is high because of the HQs for lead, antimony, and silver. Lead and antimony were
generally the primary drivers of the higher His, followed by zinc, silver, and cadmium.
Please note that this screening exercise was undertaken solely to estimate relatively toxic
potential for sediment at each station, for the purposes of identifying a toxicity gradient
for choosing a subset of stations for biological testing. The HQs and His do not represent
risk estimates. The actually toxicity of sediments can only be determined by biological
testing, because the use of available sediment quality guidelines in the HI analysis may
not reflect the potentially low bioavailability of metals in the sediment matrix present at
the site.



Exponent also conducted a principle components analysis (PCA), which helps identify
the sets of metals responsible for most of the variation in concentrations in the wetland.

The following conclusions can be drawn from the PCA and HI analyses:

• Metals are widely distributed across the wetland and pond at levels indicative of
sediments potentially contaminated by mine tailings or drainage from mining areas.

• The sediments are spatially heterogeneous in their metals composition; i.e., the
relative concentrations of metals vary widely among locations.

• Station SD08 has the lowest HI, SD12 and SD13 have the mean HI, and SD10 has the
highest HI.

• The HI for SD10 is high because of the HQs for lead, antimony, and silver.
• Lead and antimony were generally the primary drivers of the higher His, followed by

zinc, silver, and cadmium.
• The pond samples had the lowest His of all sediment samples at Richardson Flat.

Based on the heterogeneous sediment chemistry, the approach to deriving an exposure-
response relationship based on sediment toxicity testing and chemistry at a small subset
of stations (as suggested during a conference call with EPA) may not be appropriate at
this site. The most appropriate approach for deriving site-specific sediment criteria at the
site is the Apparent Effects Threshold (AET) approach. United Park will proceed with
additional data gathering and analysis if the ETAG group is comfortable with the
sediment chemistry data collected to date. In other words, do the current sediment metal
concentrations exceed a comfort level within the various agencies in the ETAG group?
Various issues we would like the ETAG to consider include:

• The ecological habitat value of the wetland.
• The potentially low bioavailability of the metals in sediment (neutral pH, reducing

conditions, the possibility that the metals may be associated with sulfide minerals and
thus immobile).

• Based on knowledge gained from other sites in Region 8 where metals concentrations
and environmental conditions may be similar, would the concentrations in the
Richardson Flat wetland pose an ecological risk?

• Would biological testing (e.g., sediment bioassays, tissue analyses) at a subset of the
stations originally proposed be adequate to satisfy the requirements of the agency's
ecological risk assessment even if the data were not adequate to develop AETs?



Alternative approaches to deriving site-specific sediment criteria should be discussed
with the ETAG group in the upcoming conference call.

CC: Kerry Gee
Kevin Murray
Dale Hoff
Dan Wall
Mohammed Slam
Chris Cline
Linda Ziccardi
Rob Pastorok
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